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. User Information
for

Science Procbss Measure Form-B

,

Before you administer the Science Process Measure, place ofl your
desk or on a large table the following 1,tems far the teachers to use
as needbd:

equal-arm aIance container of water

30-006 ruler- paper clips, metal ndts,
. or gram,masses

several grad4ted.cylinderT
111111

t Task 15: Place on your deSk a contain4W, labeled "Task 1N." The
teachers are to estimate itsdiameter, height, andvolume.
An unmarked cylindrical objed+ such as a tin can is
latisfactory. The object should 68 at least one decimeter

1.!N

n;Pir 4 I
Task 1J8: Each teacher should hixe an object Whose length or dia-

meter can be easily meastired with a 30 cm rule".. The

object should be hollow so that it.can be filled with
water andAlte'volume of water measbred to determine the

a volume.of the object. Paper cups, tin cans, prastrc
vials, and ciffnkirig glasses are satisfactory:

4
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SCIENCE PROCESS MEASURE FORM

Please complete each of the tasks to the best of your ability in
t the time allowed.. Perforni the tasks for which you feel most competent

first; then return to those tasks you skipped..

Piece .al I responses on the r onse sheet. You will need objects
for'tasks 15 and 18. Please do not write in this booklet.

1 . On the response she et are several stateMents. Indicate w4th an
in the appropriate box which statements are inferences and which.are

4hypotheses.

Here is a fable of da a collected *during an investigation to find out
how many feet it took.for a car 10 stop aft4r the brakes were
applied. when the'car was trpvelling at different speeds.

Speed,
'km/hr

Braking Distance,
Petars

20 3.5

40 10.0

50 15.0

60 21:5
V

70 30

80 40.5 !

COnstruct a point graph of fhese data.on your response sheet. Be

- certain to lal'the axes.

3. ' Task 2 described an investigationsof the braking distance of a. car.
Mame the manipul,ated variable and thF responding variable for this
experiment.

4

4: 071 the response sheet, check the p'atterns thaf are symmetriCal with
respect to a line: If nov is symmetrical wfth respct to a 'line,
check "No pattern is symmetrical with respect to a li.ne." Suppose
you could cut out the figures. Describe how you would distingursh

4 'which patterns are symmetricl and which are not symmetrical.

A modified version of Science .Process Measure for Teachers (AAAS) ,m9
Dennis W. Sunal,'West Virginia University.
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5. Below is a fable of data about eight children in a class. Cqnstrwt a
multistage classification 'that opuld be used to identify each of%the
eigh't children.

a

.

a.

Name

s

Birthday He,ight .

0.

Siblings

Before '

.June 30

.

After
June 30

Gs

>12.,
dm.

<12'

dm

.

*
0-3 7 3 .

John .r....."

Karl .

.

Larry
. .

.

i

k'. '

Mark
.

,

!-

Neal

Oscar V .

.

.

Paul .

t
,

1..
.

,

uentin

.

,

15. A teacher sNvwed his class the following oontainers:

tContents

A Open container of powdered gelatin

B Open contajner ot gelatin and water

Open container of powdered agar

Open container of4mgar and water
"t-

The class made the following inferences based on these observations:.

Obsei'Aration

no mold

much mold

no mold

much mold

' Inference A. Moldlwill not grow on dry s'Ulastances.
lnference.6. Air is necessary'for mold to grow.

Which observations support each of.these inferences?

7. State a rule'for determining the time rate of change-of a prope
position of an object.

8. >A-kickball is 9.5 meter around (circumference).
mound to homeplate is ten meters. When a chrld
grounei, it takes two seconds for the WI to rol

,

mound to homeplate.

What is 'the avere?94,speed of the ball in:

' A.,' Meters pers,second?
B. Number of revolutions per second?

,

or

From theepitcher's'
rolls the ball on the
I Tram the pitcher's



9. Ongthe response sheet is a graph. Place an "X" over.a point that
represents an observation. Draw an arrow to identify any point on
the curve That represents a prediction.

10. On ttle basis of the information inIthe graph, shown for Task 9, write
your predictio05 !:,f the number of milliliters.of gas that would be
given off.each minute if the temperature of the culture of yeast were
set at:

A. 46° C
B. 90' C

11. Two jars of the same'size and shape, were half-filled with water..Rour
ice cubes.were added to one jar, and eight to the other. The experimenter,
observed that the four ice cubes took 20 minutes to melt arid,the eight
ice cubes took 60'minutes. Based upowthif information, three children
predtcted the melting time for six ice cubes in a jar harf-flt.led with
water:

Jim predicted 45 minutes

John predicted 40 minutes

/ George predicted less thaQ..4 minutes,but mdre than 20 minutes.

trder these three predictions from most to least nellable and describe
the basis for your decision.

,
. .

,

i 12. The.foIlowing tatilIe gives some data from aillarge group cl,f people about
how often color_blindness occurs in/the chijdren of parents who are or
are not.colorblind:

,

,.

- . -
Sons Dapqhters

.

I., -
.

A....When both father and mother are color-blind,
coloc blindness im the children occurs as
follows: I

all all . ..

.

'9. .

B. When mother is color-blind and father is
all none

.

.

not color-,blind, color bli6dness in the
children is.'as follows:

_ .

C. kien father is Color-blind Old mdther is not
0.25

.

i0.25not-color-blind, color blindness in the child-
ren is as follows:

D. 'When neith0?-- father nor mother.is color-
0.25 noneblind, color blindness in the children is

as follows:
.

Indicate rihether the data in each r6ow support or do not support thst,

following st31ement about colorblindness: i

If one or both parNts 9re c6lorblind, at least haif pf ;Tie children will

be colorblind:

b.



13. Examinia carefully the pictures of the items shown in the foilowing
figure. Write a description'of Item "N" so that another,perton
could read your description and pick out Item "N" from among all ,
of them.

A

1111111111111111

MEM 111111
111111111111

a.

V

4

B.

ck 0 0 0
D I IDo o oo^o,o
. I -0

o 0,0060-c
0

.00 °of:, o

K 7

4

14. Different children made thesestatements about an object insid a 4

s9.ck. They had .felt and smelled the objee\ but had'not Looked at it'.

A. 11 is tube off glue.

B. Ikcan be bent.

C. ,rt smells like,pepper int candy.

D. It feels like a tube thai is not full.

E. It might be a tube of -i-oothpaste.

F. It is a plastic tube.

do

Indicate whether each statement is an obseryation,'an inference, or
neither.

A

15. At the front desk is an oject labeled "Task 15'!I° ,Without using any
meaoring instruments, you are to record -fhe followjng estimations

for this object qn the response sheet:

'A. Diameter of the object in mIllimeter',-s.

S. Height of the o6ject in decimeters.

C: Volume of water that.the object could hold when f\iled
in liters.



16. A child minstrUcted the inference that a potato.cut in the shape of
a cube Wil) tose water faster than a potato cut in the shape of a
cylinder.

Describe p test of this infereDde.

List the variables in your test:

/
17. Two stoppered tubes containing different liquids were turned.upside

down at the same time. An air bable in each then began to rise to'
the top,- as,shown in this figure:

From this observatrona child made
this hypothesis: ,Air bubbles rise
fister in some kinds of Liquids
than.in others.

%

A

While'the child was testing his idea, he observed that air bvubbles
rise faster in liquids A and g when they are warmAtlan when theY
are cold. On +lie basis of this new information, revipe the hypothesis
originally made by the child.

16. The inainwctor will name an object for use in, this task. Measure the
length Nnd volume of this object. You may use any of the materials
at the front desk tp help,you make these measurements. Record the
measurements on the response sheet.

I.



FORt,i B RESPONSE SHEETS.

1. Chtikk the.

.1 nference,

appropriate b.oxes:

Hypothpis

Nle

E

The tired orl this St
out faSt because the

Small tires wear out
tires.

tree that is green
needlev

This tr6e.has leayes

ingray bicycle %ear
.wheels are small.

faster than large

in the-winter has

instead of needles
so it will not be green next winter.
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3. The manipulated variable is

The responding vari.able
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-4..

Pattern A

f

'Pattern B

4

Pattern C

To

e

No pattern 4s symmetrical with respect'to a'line.
A

Symmetrical and nonsymmetrical patterns are 'distinguished b\o-
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5.

4

A

-0
.-

Obseryationsthat support inference Aw

Observat4,ors that support Infemnce B:,
11.

4

7. The rule for determining the time rate of change of a property or , A

position o'f. 01 object is:

8. A.

4.444
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A

9.

.

.g0.1i1iters

-.45

40

35

of bas 30
Given Off
Each Minpte.
by Culture
of Yeast

i5

20

15

10

5

10. A.

a.

?

4

Olume of Gas Given Off Each Minute by Yeast
4 Cultures Grown At Different Tempera fes
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Temperature in C°
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12. Check the appropriite'boxe6:

Support 4-he Do Not Support
Siatement" the Statement

.

a.

1 4

116T-5.

# I /

Data in Row B

n Row

Data "Row C

Data i n Row IC

/a

.41

,



a

13. DesCription of. Item N

4

4

at?

3,1 u

A

ag

so.

14. A. Obseryation

5. Observation

C. ObservatIon

D. ObservatiOn

E. 'Observation

F. Observa/tfon

15. A% Diameter in 'millimeters

B. Height in decimeters

Inference Neither

Inference Neither

Inference Neither

i-

lhference Neither

rnfere9ce

Inferehce.'

Neither

4

C. VoluMe of water in li+ers

16. Test pf'the injere

Martipulated variable is

Responding varrabJe is

6

Variable held constant are



4 a

17. Revlied h pothesis:.-

Length-

.'

Vó)une

at

. - , ai

1
7

-

".

,

-r

441

4.

4

13

a

w

V 1:

'a ,

t .

4
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k/E4CE4PROCESS*-MEAS* 2 FIPPM e
IXY TO 'RESPQN5E'SHEET

. .

1. All 'statements should be.correctly identified. .

Inference Hypothesis *
.....

,. .

, 1

. The-

tires on4his. Stingray bicycle
. .

C:]
. wear outsfast.-because the wheels.are

\ ..

..,.., srnal 10 7.,
-. A

, ,
Snall'stirps wear out faster than. .

. 0 %e
e

I lArge tires'.. ' '
. .

.

.
., A'Itge that is green in

/4
'winter has'

.

,,
A '0. '' .

D' -

,,

. . n;).edle. .

4.

4.

Ss E
%-

ii4.1;' tree ilalea;.res instead of needles

so. it will not be green next winter.
.

2. All of\these crlteria Tust be met fiar an.acteptable respdnse:

1. Labeling-of both axes

2. CIO, .0) .at the intersection' of the. axes.

3. Equal intervals feN honit along an aids.
, . e '

4 4'

4. --;Approximately cdFrect%locati'on "If five of th6 six/points

a

Braking
Distance,

41/4 meterst

10 20 30 40 50 60 70 &O



. .

The manipulated var:iaple is' the qcped. The,respondi.ng variable.is 146
brakkig distance.

.
.p

, "
/

BOth vari,a s must be correctly named for an acceptable response.

4. For dn aeceptable.responge, only 0;tetermillA,and B.should be'checked,'
and the description should include a statement about foldflig the"..cON
out,figures to see whether they have matching.halveS.

4 50 For an acceptable response ttle classification scheme should permit
. .

.

the identification of all eight cipildr'en. 'For exempre: .

....

..

411

m,

Born be'fore- June 30

0 4

12 dm tall

j, n

12 dm tall

I, o#

Born after June 30

k, m, p, 1

1,2 dm ta'll

q

12 dm tall

7 3

siblings
John

0-3
siblings
Larry

siblings
Oscar

0-A

uentin

7 3

siblins
Karl 11"

0-3
siblings
Mark

r" 3

siblings
Paul

6. Observations A 'and C support 'Inference A.

Observations B and D support Inference B.

The fime,rate of change of a property or position of an object
bY the amOunt of change divided by the time it took

ftYr the_charTe to-occur.



.3

) .

8. A. 5m/second

)3, 10 revolutions/second

9. Both of the following are reqvired for an acceptable response:'

1. .An "X" over one of the s91.1d plack circles.
.

2. An,arrow.poini-ing at any point bletween.the,solid black'circLes.

jC. Both.of the following are requlred for an acceptable re9p6nse:

A. Approxiinately

B. .40 ml/minute.

11. An-acceptalfle response consists of a statement of the reasons, foe the
sequdnce that is consistent w-ith the sequence shown.

12. Support the Do Not Support
Statement the Statement

E

L

Data in Row A

Data in Row B

Data in Row C

DAta in Row D

13. The description should permit correct identification'df Item N for tn
acceptable response.

14. . A. Inference

8. Oservation

C. Observation

D. Observation

E. Inference

F. Inference

1

6



4

f 4
a

15. All thrpe eStFmations should be within the range of actual maadremenf'

+ 25%. Tor example,if the actual volume is 2.4 liters, any estinatiorpl

-fnam 1;8 to 3.0..litgrs would" be acceptable.
1

16. An acceptable response consists of.correctly namingi-he manipulated and

riaslponding variables afitd"at least two varLables held constant, such as:

.Man!pulated variable - shape -of potatg

-Responding%riablla -.nate of lossipfmoiSture

Variables held tonstarit .1- tee of potato
,temperatu0e

size-of pieces
whefher or not a piece has skin on Ft

417. Any hypothesip'about air bubbles rising in liciuids 9f differa4

temperatures Is acceptable.
1

18. The two mieasurementg should be approximately named. Both the numaral

and unit should be.specified for each measureMant focan acceptable

response.

p.

AI


